Aims and Background. Triple negative breast carcinoma is a genetic and molecular subtype of breast carcinoma with poor prognosis. Some immunohistochemistry studies have been proposed to identify BLBC. Most studies consider primary breast carcinoma but not metastases. Methods. Immunohistochemical characteristics in 11 triple negative breast carcinomas were studied in both primary lesions and lymph node metastases. All cases were reevaluated to estrogen and progesterone receptors and HER2-Neu. An FISH probe for HER2/neu was also performed. Immunohistochemical studies were performed with cytokeratin 5/6, 17, Cam 5.2, p63, EGFR, and Ki-67 in breast carcinoma and lymph node metastases. Results. The age of the patients ranged between 42 and 73 years (mean 53), and the mean followup was 68.25 months. A total of 54.55% of the patients were disease-free, and 45.45% died of carcinoma. Axillary lymph nodes maintained triple negative phenotype (11/11). Metastatic tumors showed CAM 5.2 (81.83%) and EGFR (72.73%) expression. Basal marker expression was variable in primary carcinoma and lymph node metastases (63.64%). Conclusions. Triple negative breast carcinomas maintained this immunoprofile at lymph node metastases. Triple negative carcinomas showed variable expression of basal cell markers.
Introduction
Breast cancer is a heterogeneous disease in terms of presentation, morphology, molecular profile, and response to therapy. Breast carcinoma gene expression profiling can be classified into five major biologically distinct intrinsic subtypes: luminal A, luminal B, HER2/neu overexpression, basallike (BLBC), and normal-like [1] [2] [3] . Of these five intrinsic subtypes, basal-like breast cancers have attracted particular attention, because they express neither estrogen receptors (ER), progesterone receptors (PR), nor HER2 and, therefore, would not be expected to benefit from anti-estrogen hormonal therapies or trastuzumab [4] .
Although gene expression profiling is considered to be the gold standard method for identifying BLBC, cost and complexity issues have rendered it impractical as a routine hospital diagnostic tool. However, some immunohistochemistry studies have been proposed to identify BLBC, including the "triple-negative phenotype" (TNP) consisting of ER-PR-HER2-negative [5] and the "five-marker panel" [6, 7] consisting of ER-PR-HER2-negative and epidermal growth factor receptor (EGFR) or cytokeratin 5/6 (CK5/6) positive. Most studies consider primary breast carcinoma but not metastases. In this study, we analyzed eleven cases of the phenotype of the triple-negative breast carcinoma with lymph node metastases to determine whether the triple negative phenotype is maintained at the site of metastasis. We also studied the histopathologic and immunohistochemistry characteristics of lymph node metastases, and we compared these findings with the homologous breast carcinoma.
Materials and Methods
Between 2001 and 2006, samples of triple negative breast carcinoma with lymph node metastases were located in the files of the Pathologic Anatomy Department at the Sant Joan University Hospital, Reus, Tarragona (Spain). Clinical data were collected from clinical charts, referring physicians and/or pathologic reports. In total, 11 samples were identified. They were all reevaluated to estrogen receptor, progesterone receptor, and HER2-neu, in both primary and lymph node lesions. An FISH probe for HER2/neu was also performed in primary carcinoma without genetic amplification in all cases. A triple negative tumor was considered to study if no expression of ER, PR (Allred score 0%), and Her2-neu was obtained. Immunohistochemistry (IHC) analysis was performed on formalin-fixed, paraffin-embedded breast cancer, and lymph node tissues. Sequential 4-μm were stained using Envision Flex (Dako Corporation, Denmark) and the autostaining system (Dako, Autostainer Plus, Denmark) with antibodies directed against the estrogen receptor (Dako, Clone 1D5, 1/35, pH6 retrieval), the progesterone receptor (Dako, Clone PgR36, 1/70, pH6 retrieval), Her2/neu (Dako, Polyclonal, 1/250, pH6 retrieval), CAM 5.2 (Novacastra, Clone 5D3, 1/100, pH6 retrieval), cytokeratin 5/6 (Dako, Clone D5/16B4, prediluted, pH9 retrieval), cytokeratin 17 (Dako, Clone E3, prediluted, pH9 retrieval), p63 (Dako, Clone 4A4, prediluted, pH6 retrieval), and the epidermal growth factor receptor (EGFR) (Dako, Clone E30, prediluted, pH6 retrieval). The tumor was considered positive for cytokeratins and p63 when cytoplasmic (and/or membrane) and nuclear staining was observed in at least 5% of tumor cells, respectively. EGFR IHC used only cell membrane localization to interpret. The intensity of the membrane staining was defined by a semiquantitative score (0 to 3+). For analysis purposes, 3+ staining, defined as uniform and intense membrane staining in more than 30% of invasive breast cancer cells, was considered overexpression. No staining or weak incomplete membrane staining was considered a negative result.
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The statistical analysis was performed using relative and absolute frequencies and the Spearman coefficient to determine the correlation between the immunohistochemical markers. A P value below 0.05 was considered to indicate statistical significance.
Results

Clinical Findings.
The patient group included 11 females with an average age of 53.4 years (range 42-73 years). The mean followup was 62.72 months (range 37-117 months), and the pathologic tumor stage was pT2 (20%), pT3 (40%) and pT4 (40%). Five patients died of carcinoma (45.4%). There was no significant difference for each group. Table 1 summarizes the most important clinical results.
Histopathologic Findings
Breast Carcinoma.
Conventional HE histopathologic staining showed solid architecture and a high histologic grade (G3), a high mitotic index (>20 mitosis/10 HPF), geographic necrosis and no tubule formation, a high nuclear to cytoplasmic ratio, scant cytoplasm, round to oval nuclei, a nuclear chromatin pattern that ranged from coarse to vesicular, and prominent nucleoli in 7 out of the 11 samples (63.6%) ( Figure 1 ). Two tumors showed metaplastic components, including squamous differentiation and poorly differentiated areas similar to sarcomatoid transformation ( Figure 1 ). In two out of the eleven tumors the morphological pattern was tubule formation (Grade 2) with clearly defined cytoplasmic borders, round nuclei and prominent nucleoli. No geographic necrosis was observed ( Figure 1 ).
Lymph Node Metastases.
In eight samples, the metastatic carcinomas were characterized by a massive and diffuse lymph node affectation with a solid pattern, no tubule formation and no geographic necrosis. Tumor cells showed a high nuclear ratio, scant cytoplasm, oval nuclei, prominent nucleoli, and occasional multinucleated cells (Figure 2 ). In two samples, the metastatic cells showed different patterns. In one, tubular and squamous areas were clearly identified (Figure 2(e) ), while in the other, the pattern was tubular metastatic (Figure 2(f) ). In both cases, there was a correlation with the primary tumor that showed squamous areas (Figure 1(d) ) and tubular formation (Figure 1(f) ). 
Immunohistochemical Findings
Breast Carcinoma.
Immunohistochemical stains for ER, PR, and HER2/neu were negative (11/11) . Most tumors (9/11) demonstrated luminal cytokeratin expression to 8/18 (CAM 5.2) with variable cytoplasmic and membrane staining, followed by EGFR (8/11). Two samples (4 and 9) showed the expression of five antibodies, and four were positive to four antibodies. In three samples there was coexpression to cytokeratin 5/6, 17, and p63; two showed cytokeratin 5/6 and 17 expression, and two others were positive for cytokeratin 5/6 and p63. Only two samples were negative to CAM 5.2, one of which, sample 5, had cytokeratin 5/6, cytokeratin 17, and p63 positivity. Sample 7 showed no reactivity to cytokeratins, p63 or EGFR.
Lymph Node Metastases.
All the samples were negative for ER, PR, and HER2/neu (11/11) . Most tumors (10/11) demonstrated expression of luminal cytokeratin 8/18 (CAM 5.2) with variable staining pattern. EGFR was positive in the same number of case (8/11). Four samples were positive to five markers (cases 5, 8, 9, and 10), and three samples to three markers. In the rest of the lymph node metastases, antibody expression varied. As in breast carcinoma, sample 7 showed no reactivity to any of the antibodies.
Immunohistochemical Correlation between Breast Carcinoma and Lymph Node Metastases.
In both breast carcinoma and lymph node metastases, there was no expression to hormone receptors and HER2/neu (11/11). CAM 5.2 expression was seen in 90.9%, and only one sample showed no expression in breast carcinoma and lymph node metastases. EGFR increased from 1+ or 2+ positive staining to 3+ in 36.4% of the samples (P value 0.6573). Four lymph node metastases showed increased expression of antibodies with positivity of five antibodies (Figure 3 ).
Discussion
It is difficult to determine the incidence of triple negative breast carcinoma. Basal-like carcinomas have been regarded as triple negative tumors in a variety of studies [2, 6, 8, 9] , but some carcinomas in this group have been shown to express hormone receptors [4, 10] . In a study based on the subtyping of breast cancer by immunohistochemistry, a total of 10,159 cases tumors were analyzed: 78% were luminal, 6% nonluminal HER2-positive, and 16% triple negative breast carcinomas [11] . In our study, we found that triple negative breast carcinoma had an incidence of 11.85%. This low frequency probably reflects a strict inclusion criteria for triple negative carcinomas, such as absolutely no expression of hormone receptors or HER2/neu. Histopathologically, most of our BLBC showed the typical findings already described in these tumors (e.g., high grade carcinomas, with pushing, noninfiltrating borders of invasion, large zones of necrosis, lack of tubule formation, marked cellular pleomorphism, and prominent nucleoli) [12, 13] . At lymph node level, there was a correlation between the appearance of primary carcinoma and metastases, but classical geographic necrosis, described in BLBC, was not seen at the lymph node. There were no typical histopathologic findings in three cases, but there was a good histological correlation between metastases and primary lesion, showing tubular formation and/or heterologous differentiation.
In our immunohistochemical analysis, ER, PR, and HER-2 showed 100% concordance between primary and metastatic tumors, which is consistent with previous reports in ER, PR, and HER-2 status in lymph node, liver, and lung metastases [14] [15] [16] [17] . When the five marker method was used for analysis [6, 7] , 81.8% of samples were classified as BLBC (9/11) and 18.2% (2/11) as triple negative nonbasallike carcinomas (TNNBLBC) at the primary lesion. At lymph node metastases, there was a similar proportion of BLBC and TNNBLBC. Three samples are worthy of particular comment. Sample 7 showed a TNNBLBC in paired primary and metastatic TN breast carcinomas, with no expression of CAM5.2 (luminal cytokeratin marker). In this particular case, we confirmed the epithelial nature by the cytokeratin AE1/AE3 expression. Samples 10 and 11 showed phenotypic changes: TNNBLBC to BLBC (gain of CK5/6 and EGFR) in sample 10 and BLBC to TNNBLBC (loss of CK5/6 and EGFR) in sample 11. These findings showed that TN breast cancers encompass a heterogeneous group of tumors, and the expression of basal markers probably identifies distinct subgroups of TN tumors. An increase in EGFR was also observed in 36.4% of cases. These changes probably represent different biological behaviour or a different response to treatment. Confirmatory larger-scale studies, on metastatic BLBC and TNNBLBC, are warranted. In conclusion, we analyzed a group of patients with basal-like breast carcinoma and lymph node metastases, who showed different expressions of immunohistochemical markers. Our results confirm that BLBCs are a heterogeneous group and probably have different prognoses and predictive factors.
